P osterior circulation stroke accounts for 20% of ischemic strokes. Clinical signs and symptoms of anterior and posterior ischemic stroke may overlap, causing a delay in making the correct diagnosis. 1 In the acute stage, noncontrast computed tomography (NCCT) is used to exclude cerebral hemorrhage and pathologies other than ischemic stroke and to detect early signs of ischemia. CT angiography (CTA) can provide information on the presence and site of an arterial occlusion. CTA source images (CTA-SI) can also help to detect ischemic changes.
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Imaging
Protocols of NCCT, CTA, and CTP imaging have been reported previously. 4 Location of ischemic changes in the posterior circulation territory was allocated according to the 8 PC-ASPECTS regions: pons, midbrain, right or left thalamus, right or left cerebellum and right or left posterior cerebral artery territory (Figure) . 6 Follow-up imaging consisted of NCCT, or if clinically indicated MRI (including diffusion-weighted imaging and fluid attenuated inversion recovery), and was performed around day 3 after admission or earlier if patients deteriorated or were discharged from hospital.
Statistical Analysis
Three logistic regression models were developed, including NCCT (model A), with addition of CTA-SI (model B) and addition of CTA-SI and CTP (model C). The diagnostic value of each model was assessed with the area under the curve from the receiver operating characteristic curve. The additional diagnostic value of the models was assessed by comparing the area under the curve receiver operating characteristic curves. 
Results
Eighty-eight patients with suspected posterior circulation stroke fulfilled the inclusion criteria (Table 1) . Mean time from symptom onset to imaging was 227±154 minutes. Admission NCCT detected 13 (31%), CTA-SI 14 (33%), and CTP 31 (74%) of the 42 patients with an infarct in the posterior circulation on follow-up imaging (Table 2) . Positive predictive values were high for all diagnostic modalities. The negative predictive value of CTP (80%) was higher compared with that of NCCT (61%) and CTA-SI (62%). Small infarct size or artifacts caused false-negative CTP in 11 patients, including 6 in the brain stem.
Follow-up imaging showed 62 infarcts in 704 assessed regions (Table 2 ). NCCT detected 15 (24%), CTA-SI 17 (27%), and CTP 41 (66%) infarcts. CTP detected significantly more ischemic lesions in the cerebellum, posterior cerebral artery territory, and thalami than NCCT and CTA-SI. For all techniques, lesion detection was the poorest in pons and midbrain. 
Discussion
Our findings show that adding CTP to NCCT and CTA-SI in the diagnostic work-up in patients suspected of an ischemic posterior circulation stroke significantly increases diagnostic accuracy. Detection of acute ischemia in the brain stem remains challenging.
We are aware of only one other study investigating stroke detection with CTP in posterior circulation stroke. In this study, no significant differences between detection of infratentorial and supratentorial stroke lesions were found. 8 Sensitivity and specificity for detection of infratentorial ischemic lesions were, respectively, 91% and 93%. The longer duration from stroke onset to imaging in this study (mean 540 versus 227 minutes) probably accentuated ischemic changes and therefore increased sensitivity. Lacunar strokes were excluded, whereas small infarcts caused false-negative findings in our study.
Intravenous thrombolytic therapy may also have influenced sensitivity and specificity because it can achieve timely restoration of reperfusion. Consequently, ischemic but still viable regions may not progress to infarction in treated patients, leading to false-positive findings. False-positive findings may also be caused by follow-up NCCT as small (lacunar) infarcts, and brain stem infarcts can be difficult to visualize on NCCT. Numbers given for PPV, NPV, sensitivity, and specificity are percentages (95% CI). CI indicates confidence interval; CTA-SI, computed tomography angiography source images; CTP, computed tomography perfusion; NA, not applicable; NCCT, noncontrast computed tomography; NPV, negative predictive value; PCA, posterior cerebral artery; and PPV, positive predictive value. by guest on December 24, 2017
